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DESCRIPTION 



5 Technical Field 

The present invention relates to novel phenylethanol- 
aminotetralin derivatives and pharmaceutical^ acceptable salts 
thereof which are useful as medicaments. 

10 Background Art 

As substituted phenylethanolaminotetralin derivatives, 
compounds having g-ut selective sympathomimetic and anti- 
pollakiuria activities 'have 4 been disclosed, e.g., a compound 
represented by the formula: 



(wherein the carbon atom marked with (R) represents a carbon atom 
in ( R) configuration) and a compound represented by the formula: 



(wherein the carbon atom marked with (S) represents a carbon atom 
20 in (S) configuration; and the carbon atom marked with (R) has 
the same meaning as defined above) (cf . a published Japanese 
patent application (kohyo) No. Hei 6-506676 and a published 
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OCH 2 COOCH 2 CH 3 
• HCI 




OCH2CONHCH2CH2OCH3 
• (COOH) 2 
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Japanese patent application (kohyo) No. Hei 6-506955). 

However, these compounds are /? 3 -adrenergic receptor- 
stimulating agents having remarkable /? 3 -adrenergic receptor- 
stimulating activity. 

5 

Disclosure of Invention 

The present inventors have extensively studied in order 
to find compounds which are useful as bronchodilators . As a 
result, it has been found that certain phenylethanolamino- 
10 tetralin derivatives wherein the phenyl moiety is substituted 
at the 3- and 4-positions and the tetralin moiety is substituted 
by a carbamoylalkoxy group at the 7 -position have a potent and 
selective bronchodilating activity, and therefore are very 
useful as bronchodilators, thereby forming the basis of the 

15 present invention. 

Accordingly, the present invention relates to phenyl- 
ethanolaminotetralin derivatives represented by the general 
formula: 



20 



HCk (CH 2 ) n 



(I) 

-COB 

OH 



(wherein A represents a lower alkylene group; B represents an 
amino group, a di (lower alkyD amino group or a 3 to 7-membered 
alicyclic amino group which may contain an oxygen atom in the 
ring chain; n is an integer of 1 or 2 ; and the carbon atoms marked 
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with (R) represent carbon atoms in (R) configuration) and 
pharmaceutically acceptable salts thereof. 

The present invention relates to a pharmaceutical 
composition comprising the phenylethanolaminotetralin 
5 derivative represented by the above general formula (I) or 
pharmaceutically acceptable salt thereof. 

The present invention relates to a bronchodilator which 
comprises, as the active ingredient, the phenylethanolamino- 
tetralin derivative represented by the above general formula (I)* 
10 or pharmaceutically acceptable salt thereof. 

The present invention relates to a method for the 
prevention or treatment of bronchial asthma which comprises 
administering the phenylethanolaminotetralin derivative 
represented by the above general formula (I) or pharmaceutically 
15 acceptable salt thereof. 

The present invention relates to a use of the phenyl- 
ethanolaminotetralin derivative represented by the above general 
formula (I) or pharmaceutically acceptable salt thereof for the 
manufacture of a pharmaceutical composition for the prevention 
20 or treatment of bronchial asthma. 

The present invention relates to a use of the phenyl- 
ethanolaminotetralin derivative represented by the above general 
formula (I) or pharmaceutically acceptable salt thereof as 
bronchodilator. 

25 The present invention relates to a process for the 

manufacture of a pharmaceutical composition for the prevention 
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or treatment of bronchial asthma, characterized in the use, as 
an essential constituent of said pharmaceutical composition, of 
the phenylethanolaminotetralin derivative represented by the 
above general formula (I) or pharmaceutical^ acceptable salt 
thereof . 

in the compounds represented by the above general formula 
(I) of the present invention, the term "di (lower alkyl) amino 
group" means an amino group disubstituted by different or same 
straight- or branched-chain alkyl groups having from 1 to 6 carbon 
atoms such as a methyl group, an ethyl group, a propyl group, 
an isopropyl group and the like, and as examples of such a group, 
a dimethylamino group, a diethylamino group, an ethylmethylamino 
group and the like can be illustrated. 

The term "lower alkyl ene group" means a straight-chain 
alkylene group having from 1 to 3 carbon atoms such as a methylene 
group, an ethylene group and a trimethylene group. 

As examples of a 3- to 7-membered alicyclic amino group 
which may contain an oxygen atom in the ring chain, a 1- 
pyrrolidinyl group, a piperidino group, a morpholino group and 
the like can be illustrated. 

Tne compounds represented by the above general formula (I) 
of the present invention can be prepared by the following methods . 

The compounds represented by the above general formula (I) 
of the present invention, for example, can be prepared by allowing 
an optically active mandelic acid derivative represented by the 
general formula: 
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F^CX 

"(CH2) n 

(II) 

4RJ.COOH 
OH 

(wherein R 1 represents a hydroxy-protective group; and n and the 
carbon atom marked with (R) have the same, meanings as defined 
above) to react with an optically active amine compound 
represented by the formula: 

jOOl (ni) 

(wherein the carbon atom marked with (R) has the same meaning 
as defined above), in the presence of a condensing agent to give 
a single isomer represented by the general formula: 

R ' 0 -(CH 2 i„ • 

(wherein R 1 , n and the carbon atoms marked with (R) have the same 

meanings as defined above ) , reducing the resulting compound using 

a reagent such as borane-dimethylsulf ide complex to prepare a 

single isomer represented by the general formula: 

R 1 O v 



r1 °-^~ - — ^ (IV) 




'(CH2)n 

(V) 

"OH 

|_| v "/ 

OH 



(wherein R 1 , n and the carbon atoms marked with (R) have the same 
meanings as defined above) , protecting the alcoholic hydroxy 
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group and amino group with a reagent such as trif luoroacetic 
anhydride as occasion demands, subjecting the resulting phenolic 
compound to O-alkylation using an alkylating agent represented 

by the general formula: 
5 X-A-CQB (VI) 

(wherein X represents a halogen atom; and A and B have the same 
meanings as defined above) , and removing the protective group. 

The optically active mandelic acid compounds represented 
by the above general formula (II) which are used as starting* 
10 materials in the above production process can be prepared by 
treating a phenyl bromide derivative represented by the general 
formula: 

;(CH 2 ) n 

(VII) 

"Br 

(wherein R 1 and n have the same meanings as defined above) . which 
15 can be obtained according to methods described in literatures 
or analogous processes thereto, with an alkyl lithium, allowing 
the resulting phenyl lithium derivative to react with diethyl 
oxalate, reducing the resulting phenylglyoxylic acid derivative 
using a reagent such as sodium borohydride, and hydrolyzing the 
20 ester compound to give a mandelic acid derivative represented 
by the general formula: 
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,COOH (VIII) 

- T 

01- 

(wherein R 1 and n have the same meanings as defined above) and 
subjecting the compound to optical resolution in the usual way- 
using a resolving agent such as optically active 1- ( 1-naphthyl) - 
5 ethylamine. 

The amine compound represented by the above formula (III) 

* 

which is used as starting material in the above production process 
can be prepared according to methods described in literatures 
or analogous methods thereto (e.g., Eur. J*. Med. Chem. , Vol. 29, 

10 259-267 (1994); a published Japanese patent application (Kokai) 
No. Hei 3-14548) . * 

The compounds of the present invention obtained by the 
above production process can be easily isolated and purified by 
conventional separation means such as fractional 

15 recrystallization, purification using column chromatography, 
solvent extraction and the like. 

The phenylethanolaminotetralin derivatives represented 
by the above general formula (I) of the present invention can 
be converted into their pharmaceutically acceptable salts in the 

20 usual way. Examples of such salts include acid addition salts 
with mineral acids (e.g., hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid and 
the like), acid addition salts with organic acids (e.g., formic 
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acid, acetic acid, menthoxyacetic acid, methanesulfonic acid, 
benzenesulfonic acid, p-toluenesulfonic acid, propionic acid, 
citric acid, succinic acid, tartaric acid, fumaric acid, butyric 
acid, oxalic acid, malonic acid, maleic acid, lactic acid, malic 
acid, carbonic acid, glutamic acid, aspartic acid and the like) 
and salts with inorganic bases such as a sodium salt and a 

potassium salt. 

In addition, the compounds represented by the above general 
formula (I) of the present invention also include its hydrates' 
and solvates with pharmaceutical^ acceptable solvents (e.g., 
ethanol) . 

When the in vitro test" for measuring bronchodilating 
activity ( 2 -adrenergic receptor-stimulating effect) was 
carried out in the usual way using isolated guinea-pig trachea 
as described below, for example, the Compound 1 described in 
Example 1 showed a 50 % relaxing activity on tracheal smooth muscle 
contraction induced by a molar concentration of 1.0 x 10 of 
histamine (EC 50 value) at a molar concentration of 2.5 x 10 , 
and the Compound 2 described in Example 2 showed the EC 50 value 
at a molar concentration of 5.0 x 10" 9 . Thus, the compounds of 
the present invention are excellent compounds having markedly 
potent bronchodilating activity. 

When the in vitro test for measuring an activity to the 
heart ( /? ^adrenergic receptor-stimulating effect) was carried 
out in the usual way using isolated guinea-pig atrium as described 
below, the Compound 1 described in Example 1 showed an activity 
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I 

to increase 20 beats per minute of heart rate (EC A20 value) at 

-9 

a molar concentration of 7 .8 x 10 , and the Compound 2 described 
in. Example 2 showed the EC A 2 o value at a molar concentration of 

6.6 x 10" 8 . Thus, the compounds of the present invention have 
5 markedly weaker activity to the heart ( /? x -adrenergic receptor- 
stimulating effect) in comparison with the above bronchodil at ing 
activity ( (2 2 -adrenergic receptor-stimulating effect). 

In consequence, the compounds of the present invention have 
markedly potent bronchodi.lating activity and weakened activity 
10 to the heart such as tachycardia, so that these are extremely 
useful as potent and selective bronchodilators of in which 
burdens on the heart are reduced. 

Also, the compounds . represented by the above general 
formula (I) of the present invention are extremely stable 
15 compounds and therefore have excellent storage stability. 

When the phenylethanolaminotetralin derivatives 
represented by the above general formula (I) of the present 
invention and pharmaceutically acceptable salts thereof are 
employed in the practical treatment, they are administered orally 
20 or parenterally in the form of appropriate pharmaceutical 

compositions such as tablets, powders, fine granules, granules, 
capsules, inhalations, injections and the like. These 
pharmaceutical compositions can be formulated in accordance with 
conventional methods using conventional pharmaceutical carriers, 
25 excipients and other additives. 

The dosage is appropriately decided depending on the sex, 
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age, body weight, degree of symptoms and the like of each patient 
to be treated, which is approximately within the range of from 
1 to 1,000 mg per day per adult human in the case of oral 
administration and approximately within the range of from 0.01 
to 100 mg per day per adult human in the case of parenteral 
administration such as injections, and the daily dose can be 
divided into one to several doses per day. The dosage is 
approximately within the range of from 0.05 to 500 mg per day 
per adult human in the case of inhalations. 

Best Mode for Carrying Out the Invention 

The present invention is further illustrated in more detail 
by way of the following Reference Examples, Examples and Test 
Examples. The present invention is not limited thereto. 



Reference Example 1 

fa.) - OR) - 2- (2 ,9-nimpr.hv i v^n 7 ori.2-rn-1 ,3-dioxan-6-yl)-2- 
hvrlroxv-N- (_L2£j -7-hv r ^nw-1 .2.3, 4-tetrahyclronaohthalen-2 - 
yl ) acetamide 

20 To a stirred solution of 6-bromo-2 , 2-dimethylbenzo- 

[l,2-d]-l,3-dioxane (30.0 g) in tetrahydrofuran (610 ml) was 
added 1.56 M n-butyl lithium in hexane (136 ml) at -80° C under 
an argon atmosphere, and the mixture was stirred for 15 minutes. 
After the reaction mixture was added to a stirred solution of 

25 diethyl oxalate (21.6 g) in tetrahydrofuran (200 ml) at -80°C 
under an argon atmosphere, the mixture was stirred for an hour, 
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and ethanol (100 ml) and a solution of sodium borohydride (1.40 
g) in ethanol (100 ml) were sequentially added to the reaction 
mixture. After the mixture was stirred for 30 minutes at -30° C, 
acetic acid (8.26 ml) was added to the reaction mixture, and the 
5 resulting mixture was additionally stirred for 5 minutes . To the 
reaction mixture was added a solution of potassium bicarbonate 
(14.8 g) in water (50 ml), and the mixture was concentrated in 
vacuo. The residue was diluted with water and extracted with 
ethyl acetate. The extract was washed with brine and dried over* 

10 anhydrous magnesium sulfate, and the solvent was removed in vacuo. 
Purification of the. residue by medium pressure liquid column 
chromatography on silica gel (eluent: hexane/ethyl acetate = 5/1) 
gave ethyl 2- (2 , 2-dimethylb^nzo [1 , 2-d] -1 , 3 -dioxan-6-yl ) -2- 
hydroxyacetate (25.1 g) as an oil. 

15 X H-NMR (CDC1 3 ) d ppm: 1.24 (3H, t, J=7.lHz), 1.54 (6H, s), 3.39 
(1H, d, J=5.6Hz), 4.10-4.35 (2H, m) , 4.84 (2H, s), 5.06 (1H, d, 
J=5.6Hz) , 6.80 (1H, d, J=8.4Hz) , 7.03 (1H, d, J=1.9Hz) , 7.19 (1H, 
dd, J=8.4, 1.9Hz) 

20 To a stirred solution of ethyl 2- (2 , 2-dimethylbenzo- 

[1, 2-d] -1, 3-dioxan-6-yl) -2-hydroxyacetate (78.3 g) in ethanol 
(145 ml) was added 2 N aqueous sodium hydroxide solution (176 
ml) under ice-cooling. After the mixture was stirred for 1.5 
hours at room temperature, 2 N aqueous sulfuric acid solution 

25 (174 ml) was added to the reaction mixture under ice-cooling with 
stirring. The mixture was diluted with water and brine, and 



11 



extracted with ethyl acetate . The extract was washed with brine 
and dried over anhydrous magnesium sulfate, and the solvent was 
removed in vacuo. The residue and (R) - ( + ) -1- (1-naphthyl) - 
ethylamine (50.3 g) were dissolved in ethanol (210 ml) and the 

5 solution was allowed to stand at room temperature to give 

precipitates (48.3 g). Recrystallization of the precipitates 
from ethanol (88 ml) gave 1:1:1 salt (43.6 g) of (-)-(K) -2- 
(2 , 2-dimethylbenzo[l , 2-d] -1, 3-dioxan-6-yl) -2-hydroxyacetic 
acid, (R) -(+)-!- (1-naphthyl) ethylamine and ethanol having a 

10 melting point of 164-165°C. 

Si-NMR (CDC1 3 ) S ppm: 1.15-1.30 (9H, m), 1.38 (3H, s) , 3.70 (2H, 
q, J=7.0Hz), 4.15" (1H, s), 4.38 (1H, d, J=15.2Hz), 4.49 (1H, d, 
J=15.2Hz), 4.71 (1H, q/j=6 tf 7Hz), 6.46 (1H, d, J=8.4Hz), 6.53 
(1H, d, J=1.8HZ), 6.61 (Iff. dd, J=8.4, 1.8Hz), 7.30-7.45 (2H, 

15 m), 7.50-7.65 (2H, m) , 7.75 (1H, d, J=8.4Hz) , 7.84 (1H, d, J=7.9Hz) , 
7.91 (1H, d, J=8.1Hz) 

Specific rotation: [a] D 25 = -33 .7° _{c=0 . 52 , CH 3 OH) 

To a stirred suspension of 1:1:1 salt (43.6 g) of (-)- 
20 {R) -2- (2, 2-dimethylbenzo[l, 2-d] -1 , 3-dioxan-6-yl ) -2 - 

hydroxyacetic acid, (r) - ( + ) -1- (1-naphthyl) ethylamine and 
ethanol in water (200 ml) and ethyl acetate (300 ml) was added 
2 N aqueous sulfuric acid solution (47.9 ml) under ice-cooling. 
After the mixture was stirredfor30 minutes, the reaction mixture 
25 was filtered through a pad of Celite®, the organic layer separated 
from the filtrate was washed with water and dried over anhydrous 
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magnesium sulfate, and the solvent was removed in vacuo. 
Recrystallization of the residue from ethyl acetate-diisopropyl 
ether gave (-)- (R) -2- (2 , 2-dimethylbenzo [1, 2-d] -1, 3-dioxan-6- 
yl) -2-hydroxyacetic acid (22.8 g) having a melting point of 
5 115-118°C (decomposition) . 

X H-NMR (DMSO-d 6 ) 8 ppm: 1.45 (6H, s), 4.81 (2H, s), 4.92 (1H, 
s), 5.30-6.00 (1H, br) , 6.75 (1H, d, J=8.4Hz), 7.09 (1H, d, 
J=1.8Hz), 7.18 (1H, dd, J=8.4, 1.8Hz), 12.50 (1H, br) 
Specific rotation: [ a ] D 25 = -113.3° (0=1.54, CH 3 CN) 

10 

To a stirred solution of (-) - (R) -2- (2 , 2-dimethylbenzo- 
[1, 2-d] -1, 3-dioxan-6-yl) -2-hydroxyacetic acid (5.2 g) , (K)- 
2-amino-7-hydroxytetral'in hydrobromide (5.4 g) and benzo- 
triazol-l-yloxytris (dimethylamino) phosphonium hexaf luoro- 

15 phosphate (10.2 g) in N, 2tf-dimethyl f ormamide (100 ml) was added 
triethylamine (9.2 ml) at room temperature, and the mixture was 
stirred for 14 hours. The reaction mixture was poured into 
ice-water and extracted with ethyl acetate. The extract was 
washed with water and dried over anhydrous magnesium sulfate, 

20 and the solvent was removed in vacuo. Purification of the residue 
by medium pressure liquid column chromatography on silica gel 
(eluent: hexane/ethyl acetate = 1/2) gave ( + ) - (2R) -2- (2 , 2- 
dimethylbenzoll, 2-d] -1 , 3-dioxan-6-yl ) -2-hydroxy-N- ( {2R) -7- 
hydroxy-l,2,3,4-tetrahydronaphthalen-2-yl)acetamide (7.4 g) as 

25 an amorphous . 

1 H-NMR (CDC1 3 ) d ppm: 1.50-1.60 (6H,m), 1.65-1.80 (1H, m) , 
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m 



2.00-2.10 (1H, m), 2.54 (1H, dd, J=16.2, 8.1Hz), 2.70-2.90 (2H, 
) , 3.00 (1H, dd, J=16.2, 5.0KZ) , 3.30 (1H, d, J=3.4Hz) , 4.20-4.30 
(1H, m), 4.82 C2H, s) , 4.88 (1H, s) , 4.95 (1H, d, J=3.4Hz), 6.15 
(1H, d, J=8.3Hz), 6.48 (1H, d, J=2.6Hz), 6.62 (1H, dd, J=8.1, 
2.6Hz), 6.81 (1H, d, J=8.4Hz), 6.94 (1H, d, J=8.1Hz), 7.00 (1H, 
br s), 7.16 (1H, dd, J=8.4, 1.9Hz) 
Specific rotation: [a] D 25 = +9.1° (c=0.53, CH 3 OH) 



Reference Example 2 
10 ( + \-7-t(2P)-?.-n (2^-?-(2.2- dimet.hvl freri7ori,2-d1-1 , 3-djpxan- 
«- Y i \ - 7.-hvdroxvpt-hvn amin nl -1 . 2 . 3 . 4-t.etrahydronaohthalen-7- 
yloxvl -N. ftT-dimethvlace tamide ' 

To a stirred solution, of (+) - (2H) -2- (2 , 2-dimethyl- 
benzo[l,2-d]-l,3-dioxan-6-yl)-2-hydroxy-W-((2J?)-7-hydroxy- 
15 i,2,3,4-tetrahydronaphthalen-2-yl)acetamide (7.4 g) in 

tetrahydrofuran (100 ml) was added 10 M bo rane- dimethyl sulfide 
complex (4.4 ml) .at room temperature, and the mixture was heated 
under reflux for 4 hours. After cooling, a solution of 
triethanolamine (11.5 g) in tetrahydrofuran (20 ml) was added 
20 to the reaction mixture at room temperature, and the resulting 
mixture was heated under reflux for 35 hours . After cooling, the 
solvent was removed in vacuo and the residue was diluted with 
water. The resulting mixture was extracted with ethyl acetate, 
the extract was washed with water and dried over anhydrous 
25 magnesium sulfate, and the solvent was removed in vacuo. The 
residue was dissolved in tetrahydrofuran (100 ml), and to the 
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solution were added 5 N aqueous sodium hydroxide solution (7.7 
ml) and 2-bromo-N^N-dimethylacetamide (4.2 g) under ice-cooling 
with stirring. * After the mixture was stirred for 2 hours, 
diethylamine (2.0 ml) was added to the reaction mixture at room 

5 temperature with stirring and the mixture was stirred for an hour . 
The reaction mixture was diluted with water and extracted with 
ethyl acetate. The extract was washed with water and dried over 
anhydrous magnesium sulfate, and the solvent was removed in vacuo. 
Precipitation of the residue from 30:1 ethyl acetate-ethanol (20 

10 ml) gave ( + ) -2- [ (2R) -2- [ [(2R) -2- (2 , 2-dimethylbenzo [1, 2-d] - 
1, 3-dioxan-6-yl) - 2 -hydroxy e thy 1 ] amino] -1,2,3, 4-tetrahydro- 
naphthalen-7-yloxy] - 2V- dime thy lacet amide (4.29 g) as an 
amorphous . 4 

1 H-NMR (CDC1 3 ) d ppm: 1.50-1.70 (7H, m) , 2.00-2.15 (1H, m) , 
15 2.50-3.20 (13H, m) , 4.60 (1H, dd, J=9.2, 3.5Hz), 4.64 (2H, s) , 
4.85 (2H, s), 6.65 (1H, d, J=2.6Hz), 6.74 (1H, dd, J=8.3, 2.6Hz), 
6.80. (1H, d, J=8.4Hz), 6.95-7.05 (2H, m) , 7.14 (1H, dd, J=8.4, 
2 .3Hz) 

Specific rotation: [a] D 25 = +28.7° (c=0.30, CH 3 OH) 

20 

Reference Example 3 

(+1-4- r 2- r (2K1 -2- f f (2R) -2- (2 ■ 2-Dimethvlbenzof 1 , 2-dl -1.3- 
dj nxan-6-vl) -2 -hvdroxvpthvl 1 ami no 1 -1,2,3 , 4-tetrahvdro- 
nanhthalen-7 -vloxvl acetyl 1 moroholine 
25 ( + ) -4- [2- [ (2R) -2- [ [ (2R) -2- (2 , 2-Dimethylbenzo [1 , 2-d] - 

1 , 3 -dioxan- 6 -y 1 ) - 2 -hydroxy ethyl ] amino 1-1,2,3,4 - 1 et rahydro- 
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naphthalen-7-yloxy] acetyl] morpholine as an amorphous was 
prepared according to a similar manner to that described in 
Reference Example 2 using 4- (2 -bromoacetyl ) morpholine instead 
of 2-bromo-N,N-dimethylacetamide. 
5 1 H-NMR (DMSO-dg) $ PPm: 1-45 (6H, s) , 1.60-1.75 (1H, m) , 
1.85-2.00 (1H, m), 2.35-2.95 (7H, m) , 3.40-3.65 (8H, m) , 
4.50-4.60 (1H, m) . 4.72 (2H, s) , 4.75-4.85 (2H, m) , 5.17 (1H, 
d, J=4.1Hz) , 6.61 (1H, d, J=2.5Hz) , 6.65 (1H, dd, J=8.3, 2.5Hz), 
6.72 (1H, d, J=8.3HZ), 6.94 (1H, d, J=8.3Hz), 7.04 (1H, s) , 7.13 

10 (1H, d, J=8.3Hz) 

Specific rotation: [a] D 29 = +27.5° (c=1.07, CH 3 OH) 



Reference Example 4 , 

(-) - {7fD -2-r4-Rftn2vlnw-l- (2 - bpnzvloxvethyl) phenyl] -2- 
15 hvHrow^- LL2E1 -7-h y Hrnw-l .2.3, 4-tetrahydronaohthalen-2 - 
vl ) acetamide 

To a stirred suspension of benzyl [2- (2-benzyloxy- 
ethyl ) phenyl ] ether '(159 rag) and sodium acetate (123 mg) in acetic 
acid (2ml) was added bromine (29 fx 1) at room temperature . After 
20 the mixture was stirred for an hour, a solution of sodium sulfite 
heptahydrate (100 mg) in water (20 ml) was added to the reaction 
mixture, and the resulting mixture was extracted with ethyl 
acetate . The extract was washed with water, a saturated aqueous 
sodium bicarbonate solution and water sequentially, dried, over 
25 anhydrous magnesium sulfate and concentrated in vacuo. 

Purification of the residue by medium pressure liquid column 
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1 



chromatography on silica gel (eluent: hexane/methylene chloride 
= 2/1) gave benzyl [2- (2-benzyloxyethyl) -4-bromophenyl] ether 
(173 mg) as an oil. 

1 H-NMR (CDC1 3 ) S ppm: 2.97 (2H, t, J=7.0Hz) , 3.68 (2H, t, J=7.0Hz) , 
5- 4.50 (2H, s) , 5.02 (2H, s) , 6.75 (1H, d, J=8.7Hz) , 7.20-7.40 (12H, 

• m) 

To a stirred solution of benzyl [2- (2-benzyloxyethyl) - 
4-bromophenyl] ether (24.0 g) in tetrahydrof uran (200 ml) was* 

10 added 1.57 M n-butyl lithium in hexane (47.0 ml) at -95°C under 
an argon atmosphere, and the mixture was stirred for 15 minutes. 
After the "reaction mixture was added to a stirred solution of 
diethyl oxalate (10.8 g) in ^tetrahydrof uran (300 ml) at -95°C 
under an argon atmosphere, the mixture was stirred for an hour, 

15 and ethanol (2 00 ml) and sodium borohydride (7 55 mg) were 

sequentially added to the reaction mixture. After the mixture 
was stirred for 45 minutes at -35°C, acetic acid (4.70 ml) was 
added to the reaction mixture, and the resulting mixture was 
additionally stirred for 15 minutes . To the reaction mixture was 

20 added a solution of sodium bicarbonate (6.9 g) in water (300 ml), 
and the mixture was concentrated in vacuo. The residue was 
extracted with ethyl acetate. The extract was washed with water, 
dried over anhydrous magnesium sulfate and concentrated in vacuo. 
Purification of the residue by medium pressure liquid column 

25 chromatography on silica gel (eluent: hexane/ethyl acetate = 3/1) 
gave ethyl 2- [ 4-benzyloxy-3- (2-benzyloxyethyl ) phenyl ] -2- 
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hydroxy acetate (19.9 g) as an oil. 

1 H-NMR (CDCI3) 8 ppm: 1.21 (3H, t, J=7.1Hz) , 3.02 (2H, t, J=7.3Hz) , 
3.34 (1H, d, J=5.9Hz), 3.70 (2H, t, J=7.3Hz), 4.10-4.30 (2H, m) , 
4.51 (2H, S), 5.05 (2H, s) , 5.08 (1H, d, J=5.9Hz), 6.87 (1H, d, 
5. J=8.4Hz), 7.20-7.40 (12H, m) 

To a stirred suspension of ethyl 2- [4-benzyloxy-3- (2- 
benzyloxyethyl ) phenyl] -2 -hydroxyacetate (39.7 g) in ethanol (40 
ml) was added 2 N aqueous sodium hydroxide solution (57 ml) under* 

10 ice-cooling. After the mixture was stirred for an hour at room 
temperature, 2 N aqueous sulfuric acid solution (57 ml) was added 
to the reaction mixture under ice-cooling with stirring, and the 
resulting mixture was extracted with ethyl acetate . The extract 
was washed with water and dried over anhydrous magnesium sulfate. 

15 concentration of the extract gave 2- [4-benzyloxy-3- (2-benzyl- 
oxye thyl) phenyl] -2 -hydroxyacetic acid (35.1 g) as an oil. 
1 H-NMR (CDCI3) d ppm: 3 .01 (2H, t, J=7.1Hz) , 3.71 (2H, t, J=7.1Hz) , 
4.50 (2H, s), 5.06 (2H, s) , 5.16 (1H, s), 6.89 (1H, d, J=8.4Hz), 
7.20-7.40 (12H, m) 
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25 



2 - [ 4 -Benzyloxy- 3 - ( 2 -benzy loxyethy 1 ) phenyl ] -2 -hydroxy - 
acetic acid (16.31 g) and D-phenylalaninol (6.29 g) were 
dissolved in ethanol (23 ml) by heating. The solution was allowed 
to stand for 16 hours at room temperature, and the resulting 
precipitates were collected by filtration. Recrystallization 
of the precipitates from ethanol gave salt (6.36 g) of (R) - 
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2- [4-benzyloxy-3- ( 2 -benzyloxyethyl) phenyl] -2 -hydroxy acetic 
acid and D-phenylalaninol. The salt (2.71 g) of (i?)-2-[4- 
behzyioxy-3-(2-benzyloxyethyl)phenyl] -2 -hydroxy ace tic acid 
and D-phenylalaninol was suspended in water (10 ml) and ethyl 

5 acetate (15 ml), and to the suspension was added 1 N aqueous 
sulfuric acid solution (5.0ml) under ice-cooling with stirring. 
After the mixture was stirred for 30 minutes, the organic layer 
separated was washed with brine and dried over anhydrous 
magnesium sulfate. Concentration in vacuo of the extract gave 

10 (R) -2- [4-benzyloxy-3- ( 2 -benzyloxyethyl ) phenyl ] -2 -hydroxy- 
acetic acid (2 .21 g) . 

X H-NMR (CDC1 3 ) 8 ppm: 3.01 (2K, t, J=7.1Hz) , 3.71 (2H, t, J=7.1Hz) , 
4.50 (2H, s), 5.06 (2H, s), 5^.16 (1H, s), 6.89 (1H, d, J=8.4Hz), 
7.20-7.40 (12H, m) 

15 

To a stirred solution of (R) -2- [ 4-benzyloxy-3 - (2- 
benzyloxye thy 1 ) phenyl] -2 -hydroxyacetic acid (2.21 g) , (R) -2- 
amino-7 -hydroxy tetral in hydrobromide (1.22 g) and benzo- 
triazol-l-yloxytris (dimethylamino) phosphonium hexafluoro- 

20 phosphate (2.20 g) in N, N-dimethylf ormamide (10 ml) was added 
triethylamine (1.39 ml) at room temperature. After the mixture 
was stirred ; for 12 hours, the reaction mixture was diluted with 
ethyl acetate, and the mixture was washed with water and a 
saturated aqueous sodium bicarbonate solution. The organic 

25 layer was dried over anhydrous magnesium sulfate and concentrated 
in vacuo. Purification of the residue by medium pressure liquid 
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column chromatography on silica gel (eluent: methylene 
chloride/ethyl acetate = 1/1) gave (-) - (2K) -2- [4-benzyloxy- 
3-(2-benzyloxyethyl)phenyl] -2-hydroxy-N- ( (2R) -7 -hydroxy - 
l,2,3,4-tetrahydronaphthalen-2-yl)acetamide (2.01 g) . 

5. 1 H-NMR (CDC1 3 ) d ppm: 1.65-1.75 (IK, m) , 1.90-2.05 (1H, m) , 
2.45-2.55 (1H, m) , 2.70-2.80 (2H, m) , 2.90-3.05 (3H, m) . 3.49 
(1H, d, J=3.2Hz), 3.70 (2H, t, J=7.1Hz), 4.15-4.30 (1H, m) , 4.50 
(2H, s) , 4.93 (1H, d, J=3.4Hz) , 5.04 (2H, s) , 5.63 (1H, br s) , 
6.29 (1H, d, J=8.2Hz) , 6 . 41 ( 1H , d, J=2 . 7Hz ) , 6 . 59 (1H,: dd, J=8.2/ 

10 2.7Hz), 6.85 (1H, d, J=8.2Hz), 6.90 (1H, d, J=8.3Hz), 7.15-7.40 
(11H, m) 

Specific rotation": [a] D 31 = --10.7° (c=0.73, CHC1 3 ) 

1 

Reference Example 5 
15 ( + ) -?- f (7R) -2- f r C?R) -2- r ^-HPnzvloxv-3- (2-benzyloxyethyl Ln 

phpnvl 1 -2-hvdrnxvethvll ^mi nol - 1 .2.3 . 4-tetrahvdronanhthalen- 
7-vloxvl -N. W-ditnPt-.hvlace tamide 

To a stirred solution of (-) - (2R) -2- [4-benzyloxy-3- (2- 
benzyloxyethyl) phenyl] -2-hydroxy-N- ( (2R) -7-hydroxy-l, 2,3,4- 
20 tetrahydronaphthalen-2-yl)acetamide (1.95 g) in tetrahydrof uran 
(20 ml) was added 10 M borane-dimethylsulf ide complex (1.23 ml) 
at room temperature, and the mixture was heated under reflux for 
3 hours. After cooling, a solution of triethanolamine (3.06 g) 
in tetrahydrof uran (3 ml) was added to the reaction mixture, and 
25 the mixture was heated under reflux for 6 hours . After cooling, 
the reaction mixture was concentrated in vacuo and the residue 
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was diluted with ethyl acetate . The resulting mixture was washed 
with water and brine, dried over anhydrous magnesium sulfate and 
concentrated in vacuo. Purification of the residue by medium 
pressure liquid column chromatography on silica gel (eluent: 
5 methylene chloride/methanol ■= 2/1) gave ( + ) - { 1R) -1- [4- 
benzyloxy-3- ( 2 -benzyloxyethyl ) phenyl] -2- ( (2R) -7-hydroxy- 
l,2,3,4-tetrahydronaphthalen-2-ylamino)ethanol (1.10 g) . 
X H-NMR (DMSO-d 6 ) S ppm: 1.35-1.50 (1H, m) , 1.60-1.70 (1H, m) , 
1.85-2.00 (1H, m) , 2.30-2.95 (8H, m) , 3.62 (2H, t, J=7.2Hz), • 
10 4.45-4.55 (3H, m) , 5.09 (2H, s),5.15 (1H, d, J=4.2Hz), 6.42 (1H, 
d, J=2.6Hz), 6.48 (1H, dd, J=8.2, 2.6Hz), 6.82 (1H, d, J=8.2Hz), 
6.97 (1H, d, J=8.5Hz), 7.15 C1H, dd, J=8.5, 2.1Hz), 7.19 (1H, 
d, J=2.1Hz) # 7.20-7.45 '(10H, f m) , 8.97 (1H, s) 
Specific rotation: [a] D 3 ° = +28.7° (c=0.78, CH 3 OH) 

15 

To a stirred solution of ( + ) - {1R) -1- [4-benzyloxy-3- (2- 
benzyloxyethyl) phenyl] -2- ( (2R) -7 -hydroxy- 1 , 2 , 3 , 4-tetrahydro- 
naphthalen-2-ylamino) ethanol (1.08g) in tetrahydrof uran ( 12 ml) 
were added 5 N aqueous sodium hydroxide solution (936 fi 1) and 
20 2-bromo-N,N-dimethylacetamide (505 mg) at room temperature. 
After the mixture was stirred for 2 hours, diethylamine (315 
fi 1) was added to the reaction mixture at room temperature, and 
the mixture was additionally stirred for 30 minutes followed by 
dilution with water and then extraction with ethyl acetate. The 
25 extract was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated in vacuo. Purification of the residue 
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by medium pressure liquid column chromatography on aminopropyl 
silica gel (eluent: methylene chloride/methanol = 50/1) gave 
(+-) -2- [ (2J?) -2- [ [ (2R) -2- [4-benzyloxy-3- (2-benzyloxyethyl) - 
phenyl] -2 -hydroxy ethyl] amino] -1,2,3 , 4-tetrahydronaphthalen- 

5. 7-yloxy] -W, N-dimethylacetamide (1.18 g) . 

1 H-NMR (DMSO-d 6 ) S ppm: 1.40-1.55 (1H, m) , 1.60-1.75 (1H, m) , 
1.85-2.00 (1H, m), 2.35-3.00 (14H, m) , 3.62(2H, t, J=7.1Hz), 
4.46 (2H, s), 4.50-4.60 (1H, m) , 4.69 (2H, s) , 5.09 (2H, s), 5.16 
(1H, d, J=4.2Hz), 6.58 (1H, d, J=2.5Hz), 6.64 (1H, /dd, J=8.4,« 

10 2.5Hz), 6.93 (1H, d, J=8.4Hz), 6.97 (1H, d, J=8.3Hz), 7.15 (1H, 
dd, J=8.3, 2.1Hz), 7.20 (1H, d, J=2.1Hz), 7.20-7.45 (10H, m) 
Specific rotation: [ a ] D 29 = *24.2° (c=3.01, CH 3 OH) 

■ 

Example 1 

15 < + )-2-t (7R) -2- r f -7.-Hv^nw-2- ( 4 - hvdroxy-3 -hy ^roxymethvl - 
nhpnvl 1 Pt-.hvl 1 ami n ol -1.2.3. 4 - r pr rahvdron aphthal en-7 -y loxv 1 - 
N. ^-dimethvlacetamide (rnmpound 1) 

To a stirred solution of (+) -2- [ (2R) -2- [ [ (2R) -2- (2 , 2- 
dimethylbenzo[l,2-d]-l,3-dioxan-6-yl)-2-hydroxyethyl]amino]- 

20 1,2,3, 4-tetrahydronaphthalen-7-yloxy] -N, N-dimethylacetamide 

(4.8 g) in tetrahydrofuran (50 ml) was added 1 N hydrochloric 
acid (50 ml) under ice-cooling. After the mixture was stirred 
for 2 hours, 1 N aqueous sodium hydroxide solution (50 ml) was 
added to the reaction mixture under ice-cooling with stirring, 

25 and the resulting mixture was concentrated to dryness in vacuo. 
After the residue was diluted with methylene chloride, the 
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insoluble material was filtrated off and the filtrate was 
concentrated in vacuo. Purification of the residue by medium 
pressure liquid column chromatography on aminopropyl silica gel 
(eluent: methylene chloride/methanol = 15/1) gave (+)-2- 
5 [ (2R) -2- [ [ (2R) -2 -hydroxy- 2- ( 4 -hydroxy-3 -hydroxyme thyl - 

phenyl) ethyl] amino] -1,2,3, 4-tetrahydronaphthalen-7-yloxy ] - 
N, N-dimethylacetamide (3.2 g) as an amorphous . Crystallization 
of the amorphous from ethanol gave solids having a melting point 
of 95-98°C. 

10 X H-NMR (CDC1 3 ) d ppm: 1.45-1.65 (1H, m) , 1.90-2.05 (1H, m), 

2.35-2.50 (1H, m) , 2.60-2.90 (6H, m) , 2.96 (3H, s) , 3.06 (3H, 
s), 4.51 (1H, dd, J=8.8, 3.7Hz1, 4.61 (2H, s) , 4.67 <2H, s) , 6.56 
(1H, d, J=2.5Hz), 6.67 '(lH^dd, J=8 . 4 , 2.5Hz), 6.75 (1H, d, 
J=8.3Hz), 6.90-7.00 (2H, m) , 7.04 (1H, dd, J=8 . 3 , 1.8Kz) 

15 Specific rotation: [a] D 31 = +30.7° (0=1.07, CH 3 OH) 

Example 2 

( + 1-4- T2- r (2R) -2- f r ( 2R) -2 -Hvdroxv-2 - ( 4-hvdroxv-3-hvdroxv- 
methvlohenvl) ethvll aminol -1.2,3, 4-tetrahvdronaohthalen-7- 

20 vloxvl acetyl] moroholine (Compound 2) 

< + ) -4- [2- [ {2R) -2- [ [ (2R) -2-Hydroxy-2- ( 4-hydroxy-3- 
hydroxymethylphenyl) ethyl] amino] -1,2,3, 4-tetrahydro- 
naphthalen-7-yloxy] acetyl ]morpholine as an amorphous was 
prepared according to a similar manner to that described in 

25 Example 1 using ( + ) -4- [2- [ (2R) -2- [ [ {2R) -2- (2 , 2-dimethyl- 

benzo [1, 2-d] -1, 3-dioxan-6-yl) - 2 -hydroxy e thyl ] amino] -1,2,3,4- 
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tetrahydronaphthalen-7-yloxy] acetyl ]morpholine instead of 
( + ) _2-[ (2R) -2- [ [ (2R) -2- (2,2-dimethylbenzo[l,2-d] -1, 3-dioxan- 
6-yl ) -2-hydroxyethyl ] amino] -1,2,3, 4-tetrahydronaphthalen-7- 
yloxy ] -N, W-dimethylacetamide . 

Si-NMR (DMSO-d 6 ) $ ppm: 1.40-1.55 (1H, m) , 1.65 (1H, br) , 
1.85-2.00 (1H, m) , 2.35-2.50 (1H, m) , 2.55-2.95 (6H, m) , 
3.40-3.65 (8H, m) , 4.40-4.55 (3H, m) , 4. 72 (2H, s), 4.80-5.15 
(2H, m) , 6.62 (1H, d, J=2.7Hz) , 6.65 (1H, dd, J=8.3. 2.7Hz) , 6.69 
(1H, d, J=8.2Hz), 6.94 (1H, d, J=8.3Hz), 7.01 (1H, dd, J=8.2,* 
2.1Hz), 7.27 (1H, d, J=2.1Hz), 9.15 (1H, br) 
Specific rotation: [ a ] D 29 = +28.3° (c=1.59, CH 3 OH) 

i 

Example 3 4 

( + ) -2-f (7R)-2- r f -2-Hvrfrr>xv-2- M -hvdroxv-3-hydroxvmgthyl- 
nhPnvl 1 eth^l 1 amino! - 1 . 2 ■ 3 . 4-ter rahvdronaoht.halen-7-ylQxy 1 - 
M--riimet:bv1ar.P>ta m irlP hemi fumarate (Compound 3) 

To a solution of ( + ) -2- [ <2R) -2- [ [ (2f?) -2-hydroxy-2- (4- 
hydroxy-3-hydroxymethylphenyl) ethyl] amino] -1,2,3 , 4-tetra- 
hydronaphthalen-7-yloxy]-W,N-dimethylacetamide (154 mg) in 
ethanol (10 ml) was added fumaric acid (22 mg) , and the mixture 
was heated until it was homogeneous. After cooling, collection 
of the precipitates by filtration gave (+) -2- [ (2K) -2- [ [ (2K) - 
2-hydroxy-2- (4-hydroxy-3-hydroxymethylphenyl) ethyl] amino] - 
1,2,3, 4-tetrahydronaphthalen-7-yloxy] -N, N-dimethylacetamide 
hemifumarate (153 mg) having a melting point of 174-177° C 
(decomposition) . 
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1 H-NMR (DMSO-d 6 ) S ppm: 1.50-1.65 (1H, m) , 2.00-2.15 (IK, m) , 

2.50-3.10 (13H, m) , 4.47 (2H, s), 4.60-4.75 (3H, m) , 4.95 (1H, 

br) , 6.46 (1H, s) , 6.60-6.7.0 (2H, m) , 6.72 (1H, d, J=8.3Hz) ,6.95 

(1H, d, J=8.3Hz), 7.04 (1H, dd, J=8.3, 2.1Hz), 7.30 (1H, d, 

5 J=2.1Hz), 9.25 (1H, br) 

Specific rotation: [or] D 31 = +19.6° (c=0.48, H 2 0) 

Example 4 1 

( + ) -2- r <2R) -2- r T (2R) -?-Hvdroxv-2- (4-hvdroxv-3-hvdroxvmethvl- * 
10 nhenvl) ethvll amino! -1 .2.3 - 4-retrahvdronaohthalen-7-vloxvT - 

N. N-dimethvlacetamide hemisulfate (Compound 4) 

(+) -2- [ (2R) -2- [ [ (2R) -2-Hydroxy-2- (4 -hydroxy- 3 -hydroxy - 

methylphenyl ) ethyl] amino] -1, 2 , 3 , 4-tetrahydronaphthalen-7- 

yloxy] -N, N-dimethylacetamide hemisulfate having a melting point 
15 of 155-158°C was prepared according to a similar manner to that 

described in Example 3 using 0.5 N aqueous sulfuric acid solution 

instead of fumaric acid. 

X H-NMR (DMSO-d 6 ) 8 ppm: 1.60-1.75 (1H, m) , 2.15-2.30 (1H, m) , 
2.60-3.20 (12H, m) , 3.25-3.40 (1H, m) , 4.49 (2H, s) , 4.71 (2H, 
20 s), 4.83 (1H, dd, J=9.7, 2.8Hz), 5.00 (1H, br) , 6.65 (1H, d, 
J=2.6Hz), 6.68 (1H, dd, J=8.4, 2.6Hz), 6.76 (1H, d, J=8.2Hz), 
6.97 (1H, d, J=8.4Hz), 7.08 (1H, dd, J=8.2, 2.1Hz), 7.34 (1H, 
d, J=2.1Hz), 9.35 (1H, br) 

Specific rotation: [ a ] D 31 = +21.6° (c=0.51, H 2 0) 

25 

Example 5 
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[+} -7.- f (2R) -2- LLL2E1 -? -Hvriroxv-2- r4-hvdroxv-3- (2-hvdroxv- 
Pt-hvl ) phenyl 1 ethvl 1 amino) -1.2.3 , 4 -tetrahvdronaphthalen-7- 
Y lr>yy1 -ATVN-dimethvl acetamide (Compound 5) 

A suspension of ( + ) -2- [ (2f?) -2- [ ( (2R) -2- [4-benzyloxy-3- 

5 ( 2 -benzy loxyethyl ) phenyl ] -2 -hydroxy ethyl ] amino] -1,2,3,4- 

tetrahydronaphthalen-7-yloxy] -iv, N-dimethylacetamide (1.10 g) 
and 10% palladium on activated carbon (55 mg) in acetic acid (10 
ml) was stirred for 16 hours at room temperature under a hydrogen 
atmosphere. After the reaction mixture was filtrated to remove* 

10 the catalyst, the filtrate was concentrated in vacuo. 

Purification of the residue by medium pressure liquid column 
chromatography on aminopropyl silica gel (eluent: methylene 
chloride/methanol = 10/1) gave (+) -2- [ {2R) -2- [ [ (2R) -2- 
hydroxy-2- [4-hydroxy-3- ( 2 -hydroxy e thy 1 ) phenyl] ethyl] amino] - 

15 1,2,3, 4-tetrahydronaphthalen-7-yloxy ] -N, N-dimethylacetamide 
(702 mg) . 

Si-NMR (DMSO-d 6 ) 8 ppm: 1.35-1.70 (2H, m) , 1.85-2.00 (1H, m) , 
2.35-3.00 (14H, m) , 3 .50-3.60 (2H, m) , 4.40-4.50 (1H, m) , 4.69 
(2H, S), 5.05 (1H, d, J=3.8Hz), 6.59 (1H, d, J=2.7Hz), 6.63 (1H, 
20 dd, J=8.3, 2.7Hz), 6.70 (1H, d, J=8.1Hz), 6.93 (1H, d, J=8.3Hz), 
6.98 (1H, dd, J=8.1, 2.1Hz), 7.03 (1H, br s) , 9.10 (1H, br) 
Specific rotation: [ff] D 3 ° = +23.2° (c=0.56, CH 3 OH) 

Example 6 

25 (4.)-?.-( (2.Pl-3-r r (2P)-^-Hvdro x v-2- r 4 -hyd roxy-3-f2-hydroxy- 
^t-lwl InbPnvl 1 et^vl 1 amino) - 1 , 2,3, 4 -f.etYahvdroPanhr.halen-7- 
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vloxvl-N.N-dimethvlac fitamide hemifumarate (Compound 6) 

To a solution of ( + ) -2- [ (2R) -2- [ [ (2*) -2-hydroxy-2- [4- 
hydro'xy-3- ( 2 -hydroxy ethyl) phenyl] ethyl] amino] -1,2,3,4- 
tetrahydronaphthalen-7-yloxy] -N, N-dimethylacetamide (2.0 g) in 
5 ethanol (10 ml) was added fumaric acid (271 mg) , and the mixture 
was heated until it was homogeneous. After cooling, collection 
of the precipitates by filtration gave (+) -2- [ (2R) -2- [ [ (2R) - 
2 -hydroxy - 2 - [ 4 -hydroxy - 3 - (2 -hydroxy ethyl) phenyl] ethyl] - 
amino] -1,2,3, 4-tetrahydronaphthalen-7-yloxy ] -N, 2^-dimethyl- 
10 acetamide hemifumarate (1.3 g) having a melting point of 
185-187°C (decomposition) . 

1 H-NMR (DMSO-d 6 ) d ppm: 1.50-1.65 (1H, m) , 2.00-2.15 (1H, m) , 

2.55-3.15 (15H, m) , 3.55 (1H, t, J=7.4Hz), 4.55-4.65 (1H, m) , 

« 

4.71 (1H, s), 6.46 (1H, s), 6.62 (1H, d, J=2.5Hz), 6.66 (1H, dd, 
15 J=8.4, 2.5Hz), 6.74 (1H, d, J=8.2Hz), 6.96 (1H, d, J=8.4Hz), 7.01 
(1H, dd, J=8.2, 1.9Hz), 7.07 (1H, d, J=1.9Hz) 
Specific rotation: [ a ] D 23 = +20 .4° (c=0.49, H 2 0) 

Example 7 

20 The following compounds were prepared according to a 

similar manner to that described in Example 6 using the 
corresponding acids instead of fumaric acid. 

(+)-2-r(2ft)-2-rr(2ft) -2-Hvdroxv-2- r 4 -hydroxy- 3- ( 2 -hydroxy - 
25 ethvllDhenvllethvl 1 amino! -1 - ? ■ 3 • 4-tetrahvdronaohthalen-7- 
vloxvl -N. A7-dimethvlacetamide hem isulfate (Compound 7) 

27 



1 H-NMR (DMSO-d 6 ) d ppm: 1.50-1.70 (1H, m) , 2.05-2.20 (1H, m) , 
2.60-3.50 (17H, m) , 3.56 (2H, t, J=7.2Hz), 4.60-4.75 (3H, m) , 
6.63 (1H, d, J=2.5Hz), 6.67 (1H, dd, J=8.4, 2.5Hz), 6.75 (1H, 
d, J=8.2Hz), 6.96 (1H, d, J=8.4Hz), 7.03 (1H, dd, J=8.2, 2.0Hz), 
5 7.09 (1H, d, J=2.0Hz), 9.20 (1H, br) 
. Specific rotation: [ a ] D 23 = +29.3° (c=0.49, CH 3 OH) 

Melting point: 172-174° C (decomposition) (recrystallization 
solvent: CH 3 CH 2 OH) 

« 

10 £±j T (2R) -7- n(2lU -Hydro x y- 2- r4-hy drpxy-3- (2-nydroxy- 
prhvl ^ nhenyl 1 et-hy 11 amin o ! -1.3.3 . 4-t.etrahydronaohthalen-7- 
v i nwl .w.w-dimPthvlacet ? Tni ^ -hvdrnchloride (Compound 8) 
1 H-NMR (DMSO-d 6 ) S ppm: 1 1 . 65-1 . 80 (1H, m) , 2.25-2.35 (1H, m) , 
2.60-3.20 (14H, m) , 3.35-3.65 (3H, m) , 4.65-4.90 (4H, m) . 5.99 (1H, 
15 br s), 6.67 (1H, d, J=2.6Hz), 6.71 (1H, dd, J=8 . 4 , 2 . 6Hz) , 6.80 
(1H, d, J=8.2Hz), 6.99 (1H, d, J=8.4Hz), 7.06 (1H, dd, J=8.2, 
, 2.1Hz) , 7.12 (1H, d, J=2.1Hz), 8.70 (1H, br) , 9.25 (1H, br) , 9.40 
(1H, s) 

Specific rotation: [a]™ = +26.4° (c=0.53, CH 3 OH) 
20 Melting point: 193-195° C (decomposition) (recrystallization 
solvent: CH 3 CH 2 OH) 

(4.1 -2- r (2R) zl^UUm -^-Hvd rox v- 2- r4 -hyrlroxy-3- (2-hydroxy- 
e^hyj tphenvnetwnaminQl -i 2 ■ 3 , 4-terrahydronaohthalen-7- 
25 vioxvl-W.Ar-dimethvlafPt-.amide hvrtrofr ronn n> (Compound 9) 

'H-NMR (DMSO-d 6 ) 8 ppm: 1.65-1.80 (1H, m) , 2.25-2.35 (1H, m) 
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2.60-2.95 (8H, m) , 2.98 (3H, s) , 3.05-3.20 (2H, m) , 3.25-3.55 
(2H, m) , 3.57 (2H, t, J=7.3Hz), 4.65-4.85 (4H, m) , 6.00 (1H, br 
s)\ 6.68 (1H, d, J=2.3Hz), 6.71 (1H, dd, J=8.3, 2.3Hz), 6.79 (1H, 
d, J=8.2Hz) , 7.00 (1H, d, J=8.3Hz), 7.07 (1H, dd, J=8.2, 1.9Hz), 
5 7.13 (1H, d, J=1.9Hz), 8.65 (1H, br) , 8.80 (1H, br) , 9.37 (1H, 
s) 

Specific rotation: [ a ] D 23 = +24.1° (c=0.52, CH 3 OH) 

Melting point: 194-195° C (decomposition) (recrystallization 

solvent: CH 3 CH 2 OH) 

10 

1 + ) -2- f (2R) -2- r r (2R) -2-Hvdroxv-2- r4 -hvdroxv-3- (2-hvdroxv- 
Phhvl >nharivner.hvnaminol -l."2 , 3 . 4-tetrahvdronaohthalen-7- 
vloxv1-N.N-dimethvlacetam.-idf p-ta rtrate (Compound 10) 
X H-NMR (PMSO-dg) d ppm : 1 . 60-1 . 75 (1H, m) , 2.20-2.30 (1H, m) , 
15 2.60-2.90 (8H, m) , 2.95-3.15 (6H, m) , 3.30-3.40 (1H, m) , 3.56 
(2H, t, J=7.3Hz), 3.95 (2H, s) , 4.70-4.80 <3H, m) , 6.66 (1H, 
d, J=2.6Hz), 6.69 (1H, dd, J=8.4, 2.6Hz), 6.77 (1H, d, J=8.2Hz), 
6.98 (1H, d, J=8.4Hz), 7.06 (1H, dd, J=8.2, 2.1Hz), 7.11 (1H, 
d, J=2.iHz) 

20 Specific rotation: [a] D 23 = +26.4° (c=0.51, H 2 0) 

Melting point: 120-122° C (recrystallization solvent: CH 3 CH 2 OH) 

Test Example 1 

Action of druas to isolated gu inea-pig trachea 
25 Male Hartley guinea-pigs (450-600 g in body weight) were 

killed by exanguination and the tracheae were isolated. To 
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obtain the strip chain preparation, 4 or 5 tracheal chains were 
tied together with threads. The preparation was suspended in a 
Ma-gnus bath containing a Krebs-Henseleit solution at 37° C aerated 
with a mixture gas containing 95% of oxygen and 5% of carbon 
dioxide, and 1 g of load was applied. The change in tension was 
measured with a force-displacement transducer and the response 
was recorded on a rectigram. The relaxant effect of drug was 
investigated on histamine (10" 5 M) -induced contraction by the 
cumulative addition of this drug. The 100% of the relaxation was 
expressed as a maximal relaxation induced by 10" S M forskolin, 
and the EC 50 value was defined as the concentration of drug that 
caused 50% of the maximal response. 



P Compound 


EC™ Value (M) 


1 


2.5 x 10" 10 


2 


5.0 x 10" 9 . 


5 


8.0 x 10" 10 



Test Example 2 

&r-i-ion o f Hnm^ to isolated atrium 

Atria of male Hartley guinea-pigs (450 to 600 g in body 
weight) were isolated and the test was carried out in accordance 
with the Magnus method. The sample was suspended in a Krebs- 
Henseleit solution at 37° C aerated with a mixture gas containing 
95% of oxygen and 5% of carbon dioxide, and 0.5 g of load was 
applied. The spontaneous motility was measured with a force- 
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i 

displacement transducer and the response was recorded on a 
rectigram. After addition of drug, its efficacy was evaluated 
by- calculating EC A 2 o value, which is the drug concentration that 

increases 20 beats* per minute of heart rate. 
5 ^ 



Compound 


EC a 20 Value (M) 


1 


7.8 x 10" 9 


2 


6.6 x 10" 8 



Test Example 3 
Acute toxicity test 

A compound was administered intravenously to male ICR mice 
10 (5 weeks old) at prescribed, doses . During 24 hours after the 
administration, it was observed and judged whether there is dead 
mouse. 



Compound 


Dose (mg/kg) 


The Number of Deaths 


1 


20 


0/5 


2 


30 


0/5 


5 


40 


0/5 



15 
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CLAIMS 



1." A phenylethanolaminotetralin derivative represented by 



the general formula: 

HG NcH2) n 
HO. 



OH 



-COB 



(wherein A represents a lower alkylene group; B represents an 
amino group, a di (lower alkyl) amino group or a 3 to 7-membered 
alicyclic amino group which may contain an oxygen atom in the 
ring chain; n-is an integer of 1 or 2; and the carbon atoms marked 
with (R) represent carbon atoms in (R) configuration) and 
pharmaceutical ly acceptable' salt thereof. 

2. A phenylethanolaminotetralin derivative as claimed in 

claim 1, represented by the general formula: 

HO 

HlC^^°- A - COB 

(wherein A represents a lower alkylene group; B represents an 
amino group, a di (lower alkyl) amino group or a 3 to 7-membered 
alicyclic amino group which may contain an oxygen atom in the 
ring chain; and the carbon atoms marked with (R) represent carbon 
atoms in (H) configuration) and pharmaceutical ly acceptable salt 
thereof. 
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3. The phenylethanolaminotetralin derivative as claimed in 
claim 2, represented by the formula: 



HO 




CON(CH 3 ) 2 



5 (wherein the carbon atoms marked with (R) represent carbon atoms 
in (R) configuration) and pharmaceutical ly acceptable salt 
thereof . 

4. A pharmaceutical composition comprising the phenyl- 

10 ethanolaminotetralin derivative or pharmaceutical^ acceptable 
salt thereof as claimed in claims 1, 2 or 3 . 

5. Abronchodilator which comprises, as the active ingredient, 
the phenylethanolaminotetralin derivative or pharmaceutical^ 

15 acceptable salt thereof as claimed in claims 1, 2 or 3 . 

6. A pheny lethanolamino-te tralin derivative or pharmaceuti 
cally acceptable salt thereof as claimed in claims 1, 2 or 3 
for use in a method for the prevention or treatment of 

20 bronchial asthma. 

7. A use of the phenylethanolaminotetralin derivative or 
pharmaceutical^ acceptable salt thereof as claimed in claims 
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1, 2 or 3 for the manufacture of a pharmaceutical composition 
for the prevention or treatment of bronchial asthma. 

8. A use of the phenylethanolaminotetralin derivative or 

5 pharmaceutical ly acceptable salt thereof as claimed in claims 
1, 2 or 3 as a bronchodilator . 

9. A process for the manufacture of a pharmaceutical 
composition for the prevention or treatment of bronchial asthma, 

10 characterized in the use, as an essential constituent of said 
pharmaceutical composition, of the phenylethanolaminotetralin 
derivative or pharmaceutical ly acceptable salt thereof as 
claimed in claims 1, 2 or 3 • 

10 . A compound according to claim 1 as specifically described 
herein. 
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